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13 ABbO AUd^ WbZT : TT 200Z"22"abJW- 



[auijl pjBpuejs wajsegl m WZU Wilt JJ < > lU0J i paAjaoaa 



vtta <zxz> 

It <XXZ> 
P <01Z> 

ZS M BeeeecB^^D BBfeate66^^q DfeSMEfceBt? 6BfcBi3Bt?;i4fe 03:^*6^630 

£ <00f> 

<ozz> 

sotia?iI>3B t^Tot^t^^v <£i:e> 
vwa <zxz> 
zs <xxz> 
e <oie> 

6Z oB-eeBsqsa ru^Eo^o^o ioio^BB^o 

C <00fr> 

<ozt> 

eotistvbsie T^T°T2IWV *£t£> 
vita <zxz* 

6E <TT£> 
3 <0XS> 

ZS 663*3000^6 ^633^63^^ OB*33«ee6? BBisSeefe^W d^^SvBdd 

t <00fr> 

<0Z£> 

55 _ <ITE>_ 

T <OXZ> 

O'Z uotsasA xil^tta^d <0dT> 

0? <09t> 

50-S0-966I <ISt> 
IZ.t'665/BO Sn <0SI> 

B0-S0-9S6T <ISt> 
0GS'5fr9/80 Sfl <0St> 

z-Es'ees/eo sn <o*t> 




[am pjepuBJS UJajsegl lAld K'-ZEZ Will * < > m P 8A ! 8M H 



ma <ztz> 
zs <xzz> 

€ <QXZ> 



o BBfceSe^ip ^«^6eBieeB^ ooomtfevB 

8 <00*> 

<ozz> 

VNG <ZZZ> 

9 <0tC> 



^D^B^Ke^n ofe^^ote5^^ aiafcm^fc&fe B6F6e«e^m^ B^ee^^Eso 

Had .xoj .tauiyjd <esc> 

L <0ZZ> 



335^66^^33 o^feoeosqo^ M^rpstaeau 

9 <00*> 

<OZZ> 

_ _ 5Ste> 

9 *0tC> 



« ^^033^6^54 EEBBE^Bafeq. ne^aiaeEB-e 65^6^^^^^ B:n^o^633 

5 <00fr> 

UDd ^05 JSUl-t^tj <tZz> 

<ozz> 

lfKCt <2tS> 
25 <TtE> 



3 BBtfeB^^o^^ DisBD^e^SsA 3343^*5^ 

*ozz> 
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s220> 

<223s Primer for pen 
<400> $ 

ccgagaattc attaaagagg agaaattaac tatgcggaaa ctggccgagc gg 



<2^0> 10 

<:211> 31 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer for PCR 

*400:> 10 

aactagcttc gccgtgaaat tcctaggagg e 



<210> ll 

<2ll> 52 

<212> PNA 

*213> Artificial sequence 
<220> 

^223^ Primer for pgr 

<400> 11 

ccgacaattg attaaagagg agaaattaac tatgtgcggg atagtcggat ae 



<210> 12 

<2li> 31 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer for PCR 

<400> 12 

tttcgccagt gccaccttat ttctagaagg c 



<2lt» 13 

<211> S2 

c212> DNA 

<213> Artificial sequence 
<220> 

<:223> Primes for PCR 

<400> 13 

ccgacaattg attaaagagg agaaattaac tatgataccc cagaggatta ag 



<210> 14 

<211> 31 

<212> ONA 

<213> Artificial sequence 
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<220> 

<223> Primes for PCR 
<;400:> 14 

agggaaagtt cgagagaaat ttetagaagg c 31 



<210> 15 

<2ll> 52 

<212> DNA 

<213> Artificial sequence 
<2Z0> 

<223> Primer for PGR 

<400> 15 

ccgagaattc attaaagagg agaaattaac tatgaagccg tacgctaaat at 52 

<210> 16 

*211> 31 

<212> DNA 

<212> Artificial sequence 

*223> Primer for pcji 

<400:> IS 

acctagtgag gacacataat ctctagaagg e 31 

<210> 17 

<2ll> 1245 

<212> DNA 

<313> Aquifex 

<400> 17 



atgattgaag 


aecct atgga 


ctgggattttccg^ggataa agagactgcc tcagtatgte - 


- 60 


ttctccctcg 


ttaacgaact 


caagtacaag 


ctaaggcgtg aaggcgaaga 


tgtagtggat 


120 


cttggtatgg 


gcaatcctaa 


eafcgcctcca 


gcaaagcaca taatagataa 


actctgcgaa 


1G0 


gtggetcaaa 


agccgaacgt 


tcaeggatat 


tctgcgtc4a ggggcatacc 


aagactgaga 


240 


aaggctatat 


gtaactteta 


cgaagaaagg tacggagtga a^ctcgaccc 


tgagagggag 


300 


gc&atactaa 


caatcggtgc 


aaagg^aggg 


tattcteatt tgatgcttge 


gatgatatct 


360 


ccgggtgata 


cggtaatagt 


tcctaafcccc 


acctatccta ttcactatta 


cgctcccata 


420 


attgcaggag 


gggaagttca 


ctcaataccc 


cttaacttet cggacgatca 


agatcatcag 


490 


gaagagtttt 


taaggaggct 


rtacgagata 


gtaaaaaccg cgatgccaaa 


acccaaggct 


540 


gtcgtcataa 


gctttcctca 


caatccaacg 


accataacgg tagaaaagga 


cttttttaaa 


600 


gaaatagtta 


agrt.tg.caaa 


ggaacacggt 


ctctggataa tacacgattt 


tgcgtatgcg 


660 


gatatagcct 


ttgacggtta 


caagcccccc 


tcaatactcg aaatagaagg 


tgctaaagac 


720 
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gttgcggttg agctctactp patgtcaaag ggqttttcaa tggcgggctg gagggtagcc 780 

tttgtcgttg gaaacgaaat actcataaaa aaccttgcac acctcaaaag ctacttggat 84 0 

tacggtatat ttactcccat aeaggtggcc tctattatcg qattagagag cccctacgaa 50 0 

atqgtggaaa aaaccgcaaa ggtttaeeaa aaaagaagag acgttctggt ggaagggtta 9S0 

aacaggctcg gctggaaagt aaaaaaaqct aaggctacca tgttcgtctg ggcaaagatt 102 0 

cccgaatgga taaatatgaa ctctcfcggac ttttpettgt tcctcctaaa agaggcgaag 1090 

gttgcggtat ccccgggtgt gggctttggt cagtacggag aggggtacgt aaggtttgca 1140 

cttgtagaaa atgaacacag gatcagacag gctataaggg gaataaggaa agccttcaga 1200 

aaactceaga aggagaggaa acttgaacct gagagaagtg cttaa 1245 

<2io* ie 

<2Xl> 1122 
<212> PNA 
<213> Aquifex 

<400> lfl 

atggacaggc ttgaaaaagt atcaeccttc atagpaetgg atatcctagc tcaggeccag 60 

aagtacgaag aegtagtaca catggagata ggagagcccg atttagaacc gtctcecaag 120 

gcaatggaag ctctggaacg tgcggtgaag gaaaagaegt tcttctacac ccctgctctg 180 

ggactctggg aaetcaggga aaggatatcg gagttttaca ggaaaaagta cagcgttgaa 240 

gtttctccag agagagtcat cgtaactacc ggaacttcgg gagcgtttct cgtagcctac 300 

gccgtaacac taaatgcggg agagaagata atcctcccag acccctctta cccctgttac 360 

aaaaactttg-ce taectctt agacgetcag ccggptttcg taaacgttga -caaggaaacg- 420- 

aattacgaag taaggaaaga gatgatagaa gacattgatg cgaaagccct teacatttec 480 

tcgcctcaaa accctacggg cacactetac tcaoctgaaa ccctgaagga acttgcggag 540 

tactgcgaag agaagggtat gtapttcana tccgacgaga tttaacacgg actcgtttac 600 

gaaggtaggg agcacacagc acrtgagttc tctgacaggg ctattgtcat aaaegggttt 6so 

tcfcaagtact tgtgtatgcc aggtttcagg atagggtgga tgatagttcc ggaagaactc 720 

gtgagaaagg cggaaatagt aatteagaac gtatttatat ctgccccgac gctcagtcag 780 

tacgccgccc ttgaggcttt tgattacgag tattpggaga aggtaagaaa aacctttgaa 840 

gagaggagga acttccttta tggggaactg aaaaaactct tcaagataga cgcgaaacct 90 0 

cagggagctt tttacgtatg ggeaaacata agtgattact ceacagatag ctacgaattt 960 

gctttaaaac ttttaaggga ggcgagggtg gcggtaacge ccggggtgga ctttggaaaa 1020 

aacaaaacga aggagtatat aaggtttgct tatacgagaa agatagaaga acttaaggag 1060 
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ggcgttgaaa ggataaagaa gttcttagag aagcttagct ga 1X22 

<210> 19 
<211> 1362 
<212> DNA 
<213> Aquifer 

<400> 19 

atgtgggaat tagaceetaa aacgctcgaa aagtgggaca aggagtactt ctggcatcca 60 

tttacccaga tgaaagtcta cagagaagaa gaaaaectga tatttgaacg cggagaaggc 120 

gtttacctgt gggacatata cggcaggaag tatatagatg ccatatettc cetctggtgc 180 

aacgtccacg gacataacca ccctaaactg aacaacgcag ttatgaaaca getctgtaag 240 

gtagatcaca caactactct gggaagttcc aaagtteccg ceatactcct tgcaaagaag 3QQ 

cttgtagaaa tttctcctga aggattaaao aaggtctttt actccgaaga cggtgcggaa 3 60 

gcagtagaga tagcgataaa gatggcttat cactactgga agaacaaggg agttaaaggg 420 

aaaaacgttt tcataacgct ttcegaagcc taccaqgggg atactgtagg agcggttagc 4 BO 

gtagggggta tagaactctt ccacggaact tataaagatc tccttttcaa gactataaaa 540 

ctcccatctc cttacctgta cegcaaggaa aagtacgggg aactctgccc tgagtgcacg 600 

gcagatttat taaaacaaet ggaagatatc ctgaagtcgc gggaagatat cgttgcggtc 660 

attatggaag cgggaattca ggcagccgcg ggaatgctcc ccttccctcc gggatttttg 720 

aaaggcgtaa gggagcttac gaagaaatac gacactttaa tgatagttga egaggttgcc 780 

acgggatttg gcaggacggg aacgatgttt tactgtgagc aggaaggagt cagtccggae 640 

"tttatgtgtc taggtaaggg" cataaccgga"gofgtaPCtcc^cgcttgctga - -gaeaetcaca- 900 

acggacgagg tgttcaatgc ctttttaggt gagttcgggg aggeaaagca cttttaccae 960 

gggcacacct acactggaaa taacctcgcc tgttccgttg cactegcaaa cttagaagtt 1020 

tttgaggaag aaagaacttt agagaagctc caaccaaaga taaagctttt aaaggaaagg 1080 

cttcaggagt tctgggaact caagcacgtt ggagatgtta gacagctagg ttttatgget 1140 

ggaatagagc tggtgaagga caaagaaaag ggagaacctt tcccttacgg tgaaaggacg 1200 

ggatttaagg tggettaaaa gtgcagggaa aaaggggtgt ttttgagacc gctcggagac 1260 

gttatggtat tgatgatgcc tcttgtaata gaggaagacg aaatgaacta cgttattgat 1320 

acacttaaat gggcaattaa agagcttgaa aaagaggtgt ag 1362 



<210> 20 

<211> 1032 

<212> PNA 

<213> Aquifer 
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*400> 20 

atgacatact taatgaacaa ttacgcaagg tfcgpcegtaa agtntgtaag gggaaaaggt 60 

gtttacctgt acgatgagga aggaaaggag tatcttgact ttgtctccgg tataggcgtc 120 

aacteectcg gtcacgctta cccaaaactc acagaagctc taaaagaaca ggttgagaaa igo 

ctcctccaeg tttcaaatct ttacgaaaac ccgtggcagg aagaactggc teacaaactt 240 

gtaaaacact tctggaeaga agggaaggta tttttcgcaa acagcggaac ggaaagtgta 3 00 

gaggcggcta taaagctcgc aaggaagtac tggagggata aaggaaagaa eaagtggaag 360 

tttatatcet ttgaaa^ctc tttccacggg agaacctacg gtagcqtctc cgcaacggga 420 

cagecaaagt tccacaaagg ctttgaaect ctagttcctg gattttctta cgcaaagctg 480 

aacgatatag acagcgttta caaactccta gacgaggaaa ccgcggggat aattattgaa 540 

gttataeaag gagagggcgg agtaaacgag gcgagtgagg attttetaag taaactccag 600 

gaaatttgta aagaaaaaga tgtgctctta attatagacg aagtgcaaac gggaatagga 660 

aggaccgggg aattctaegc atatcaacac ttcaatct^a aaccggacgt aattgcgctt 720 

gcgaagggac tcggaggagg tgtgccaata ggtgccatcc ttgcaaggga agaagtggcc 7a 0 

cagagcttta ptcccggctc ccacggctct accttcggag gaaacccctt agcctgcagg B40 

gcgggaacag tggtagtaga tgaagttgaa aaactccfcgc cccacgtaag ggaagtgggg bqq 

aattacttca aagaaaaact gaaggaactc ggcaaaggaa aggtaaaggg aagaggatcg 9sq 

atgctcggtc ttgaacttga aagagagtgt aaagattacg ttctcaaggc tcttgaaagg 1020 

gaettctcat aa ^ Q32 

<210> 21 
*211> 1197 
<2I2> DNA 

<213> Amtnonifex clegenaii 
<400> 21 

atgcggaaac tggccgagcg ggcgcagaaa etgagcccct ctcceaeect ctcggtggac 60 

accaaggcca aggagctttt gcggeagggg gaa^gggtca tcaatttcgg ggcgggggag 12 0 

ccggacttcg atacaccgga acacatcaag gaagcggcga agcgagcttt agatcagggc 180 

ttcaccaagt aeacgccggt ggctgggatc ttacc^gptc gggaggccat atgcgagaag 240 

ctttaccgcg acaatcaact ggaatacagc ccgaatgaga tcgtggtctc ctgtggcgcc 300 

aagcattcta tttteaacgc tctgcaggtc ctcctggacc cgggggaega ggtgataatc 360 

cccgtcecct actggacttc ctatccggag caggtgaage tggcgggagg ggtgccggtt 420 

ttcgtcccca cctctccega gaacgacttc aagctc^ggc eggaagatct acgtgcggct 4ao 

gta^ccccgc gcacccgcct tttgatcctc aattoccqgg ecaaccccac aggcacogtt 540 
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taccgccggg aggaacttat cggctt^gcg g^ggtagcce tggaggccga cctatggatc 600 

ttgtcggacg agatetaega aa^gctgatc t&eg^cggga tggagcacgt gagcatagcc 660 

gcgctcgacc cggaggtcaa aaagcgcacg attgtggtaa acggtgtttc caaggcttac 72 0 

gccatgaccg gttggcgcat aggttatgct gccgctcccc ggccgatagc ccaggccatg 780 

aecaacctcc aaagccacag tacctctaac cccacttccg tagcccaggc ggcggcgctg 840 

gccgctctga aggggecaca agagccggtg gagaacatgc gcogggcttt tcaaaagcgg 900 

cgggatttca tetggeagta cctaaactcc ttacccggag tgcgctgccc caaaccttta 960 

ggggcctttt acgtctttcc agaagttgag agggptt^tg ggecgccgtc taaaaggacg 1020 

ggaaatacta ccgctagcga cctggccctt ttcctcctgg aagagataaa agtggccacc loao 

gtggctgggg ctgcctttgg ggacgatcgc t^cctgcgct tttcctacge cctgcggctg 114 0 

gaagatatcg aagaggggat gcaacggttt aaagaattga tcgaagcggc actttaa 1197 

<210> 22 
<211> 1779 
*212> DNA 
<2l3> Aquifex 

■?400> 22 

atgtgcggga tagtcggata cgtagggagg gatttagccc ttcctatagt ectcggaget 60 

cttgagagac tcgaatacag gggttacgac tccgcgggag ttgcccttat agaagacggg 120 

aaactcatag ttgaaaagaa gaagggaaag ataagggaac tcgttaaagc gctatgggga iso 

aaggattaca aggctaaaac gggtataggt cacae&cgct gggcaaccca cggaaagccc 240 

acggacgaga acgcccaecc cc^caccgac gaaaaaggtg agtttgcagt agttcacaac 3 00 

90*?ataatag aaaactactt agaaetaaaa gaggaactaa agaaggaagg tgtaaagttc 360 

aggtccgaaa cagaeacaga agtnatagcc cacctcatag cgaagaacta caggggggac 420 

ttactggagg ccgttttaaa aaccgtaaag aaattaaagg gtgcttttgc ctttgcggtt 400 

ataacggttc acgaaccaaa cagactaata ggagtgaagc aggggagtcc tttaatcgfcc 540 

ggactcggag aaggagaaaa cttcctegct tcagatattc ccgcaatact tccttacacg 600 

aaaaagatta ttgttcttga tgacggggaa atagcggacc tgactcccga cactgtgaac 660 

atttacaact ttgagggaga gcccgtttca aagga^gtaa tgattacgcc ctgggatctt 720 

gtttctgcgg aaaagggtgg ttttaaaeac ttcatgctaa aagagatata cgaacagccc 760 

aaagccataa aegacacact caagggtttc ctctcaaccg aagacgcaat accctttaag B40 

ttaaaagact teagaagggt fcttaataata gcgtgcggga cctcttacca cgcgggettc 900 

gtcggaaagt actggataga gagatttgca ggtgttccca cagaggtaat ttacgcttcg 960 
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gaatteaggt atgcggacgt tcccgtttcg gacaaggata tcgttatcgg aatttcccag 1020 

tcaggagaga ccgctgacac aaagtttgcc cttpagtccg caaaggaaaa gggagccttt 1080 

accgtgggac tcgtaaacgt agtgggaagt gccatagaca gggagtcgga cttttccctt 114 0 

cacacacatg cgggaccega aataggcgtg gcggcfcacaa agaccttcac cgcacagttc 120Q 

accgcaetct acgcectttc ggtaagggaa agfcgaggaga gggaaaatct aataagactc 1260 

cttgaaaagg ttccatcact cgttgaacaa acactgaaca ccgcagaaga agtggagaag 1320 

gtageggaaa agtacatgaa aaagaaaaac atgctttacc tcggaaggta cttaaattac 1380 

cccatagqgc tggagggagc tcttaaactt aaagaaattt cttacataea cgcggaaggt 1440 

tatcccgcag gggagatgaa gcacggtccc atageactca tagacgaaaa catgccggtt IS 00 

gtggtaatcg caccgaaaga eagggtttac gagaagatac tctcaaacgt agaagaggtt 1560 

etcgcaagaa agggaagggt tatttctgta ggctttaaag gagacgaaac tctcaaaagc 1620 

aaatccgaga gcgttatgga aatcccgaag gcagaagaac cgataactec tttcttgacg 1680 

gtaataccce tgcaactctt tgcctacttt atagcgagca aactgggact ggatgtggat 1740 

cagccgagaa atctcgccaa aacggtcacg gtggaataa 1779 

<210> 23 
<2ll> 1065 
<:212> D1*A 
<213> Aquifer 

<400> 23 

atgataoecc agaggattaa ggaacttgaa gcntacaaga cggaggtcac tcccgcctcc 60 

gteaggcttt cctetaacga attcccctac gactttcccg aggagataaa aeaaagggcc 120 

ttagaagaat taaaaaaggt tcccttgaac aaatacccag accccgaagc gaaagagtta 1Q0 

aaagcggtte ttgeggattt tttcggcgtt aaggaagaaa atttagttct cggtaacggt 240 

tcggaegaac tcatatacta cctctcaata gctat^ggtg aactttacat acccgtctac 300 

atacctgttc ccacctttcc catgtacgag ataagtgega aagttctcgg aagaeccctc 360 

gtaaaggttc aactggaega aaactttgat atagacttag aaagaagtat tgaattaata 420 

gagaaagaaa aacccgttct cgggtacttt gcttacccaa acaaccceac gggaaacctc 480 

ttttocaggg gaaagattga ggagataaga aacaggggtg ttttctgtgt aatagaegaa 540 

gcctactatc attactccgg agaaaccttt ctggaagacg cgctcaaaag ggaagataeg 600 

gtagttttga ggacactttc aaaaatcggt atggcgagtfc taagggtagg gattttaata 660 

gggaaggggg aaatcgtctc agaaattaae aaggtgagac tcccettcaa cgtgacctac 720 

ccctctcagg tgatggeaaa agttctcctc aeggagggaa gagaattcct aatggaaaag 780 
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atacaggagg ttgtaacaga gcgagaaagg atgtacgaeg aaatgaagaa aatagaagga 

gttgaggttt ttccgeigtaa ggetaacttc ttgcttttca gaacgcctta cccegcccac 

gaggtttatc aggagetact gaaaagggat gfccctqgtca ggaacgtatc ttacatggaa 

ggaetccaaa agtgcctcag ggtaagcgta gggaaaccgg aagaaaacaa caagtttctg 
ga^gcaqfcgg aggagagtat aaaatccctt tcaagctetc tttaa 

<210> 24 
<21X> 912 
<212> DNA 

<213> Pyrobaculum aeqrophilum 
<400> 24 

atgaagcqgt acgctaaata tatctggctt gacggoagaa tacttaagtg ggaagacgcg 
aaaatacacg tgttgactca cgcgcttcac tacggaacct ctatattcga gggaataaga 
gggtattgga acggcgataa tttgctcgtc tttaggttag aagaacacat cgaccgcatg 
tacagatcgg ctaagatact aggcataaat attccgtata caagagagga agtccgccaa 
gctgtactag agaccataaa ggctaataac ttecg^gagg atgtctacat aagacctgtg 
gcgtttgtcg cctcgcagae ggtgacgctt gacataagaa atttggaagt ctccctcgcg 
gttattgtat tcccatttgg caaatacctc tcgcceaacg gcattaaggc aacgattgta 
agctggcgta gagtac^taa tacaatgctc cctgtgatgg caaaaatcgg cggtatatat 
gtaaaotctg tacttgcgct tgtagaggct agaagcaggg gatttgacga ggetttatta 
atggacgtta acggttatgt tgttgagggt tctggagaga atattttcat tgtcagaggt 
ggaaggcttt tcacgccgcc agtacacgaa tctatcctcg agggaattac gagggatacg 
gtaata^agc tcagcgggga tgtgggactt cgggtggagg aaaaggctat tacgagggag 
gaggtgtata cagccgauga ggtgttttte* gtaggaaccg ccgcagagat aacgceagtg 
gtggaggttg acggcagaac satcggeaca ggcaagccgg gucccattac gacaaaaata 
gctgagctgt actcaaaegt cgtgagaggc aaagtagaga aatacttaaa ttggatcact 
eetgtgtatt ag 

<210> 25 

<211> 414 

<;212> PRT 

<213> Aquifex 

<400> 25 

Met He Glu App Pro M t Asp Trp Ala Phe P^ro Arg He I,ye Arg Leu 
1 5 10 IS 



040 

900 

1020 
1065 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
7fl0 
B40 
900 
912 
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Pro Gin Tyr Val Phe Ser Leu Val Asn Glu Leu liys Tyr Lye Leu Arg 
20 25 30 

Arg Glu Gly Glu Asp V^l Val Asp Leu Ply Wet Gly Asn Pro Asn Met 
35 40 45 

Pro Pro Ala Lye Hia He He Aep Lys. Leu Cys Glu Val Ala Gin Lys 
50 55 50 

Pro Asn Val His Gly Tyr Ser Ala Ser Arg Gly lie Pro Arg Leu Arg 

65 70 75 80 

Lye Ala He Cys Aen Phe Tyr Glu Glu Arg Tyr Gly Val Lys Leu Asp 
65 90 95 

Pro Glu Arg Glu Ala He Leu Thr He Gly Ala Lys Glu Gly Tyr Ser 
100 105 110 

His Leu Met Leu Ala Met He Ser Pro Gly Asp Thr Val He Val Pro 
115 120 125 

Asu Pro Thr Tyr Pro lie His Tyr Tyr Ala Pro He He Ala Gly Gly 
130 135 140 

Glu Val His Ser He Pro Leu Aen Phe Ser Asp Asp Gin Asp His Gin 
145 150 J.55 160 

Glu Glu Phe Leu Arg Arg Leu Tyr Glu He Val Lye Thr Ala Met Pro 
165 170 175 

Lys Pro Lys Ala Val Val He Ser Phe Pro His Asn Pro Thr Thr He 
180 1B5 190 

Thr Val Glu Lys Aep phe Phe Lys Glu He Val Lys Phe Ala Lys Glu 
135 200 205 

His Gly Leu Trp He He His Asp Pbe Ala Tyr Ala App He Ala Phe 

210 215 220 

A$p Gly Tyr Lys Pro Pro Ser He Leu Glu He Glu Gly Ala Lys Asp 
225 230 235 240 

Val Ala Val Glu Leu Tyr Ser Met Ser Lys Gly Phe Ser Met Ala Gly 
245 250 255 

Trp Arg val Ala Phe Val val Gly Aen Glu He Leu He Lys Aen Leu 
260 265 270 

Ala His Leu Lye Ser Tyr Leu Asp Tyr Gly He Phe Thr Pro He Gin 
275 260 265 

Val Ala Ser He He Ala Leu Glu Ser Pro Tyr Glu He Val Glu Lye 
290 295 300 

Thr Ala Lys Val Tyr Gin Lys Arg Arg Asp Val Leu Val Glu Gly Leu 
305 310 315 320 

Asn Arg Leu Gly Trp Lye Val Lys Lye Pro Lye Ala Thr Met Phe Val 
325 330 335 



Trp Ala Lys He Pro Glu Trp He Asn Met Aen Ser Leu- Asp Phe Ser 
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340 34s 350 

Leu Phe Leu Leu Lys Glu Ala Lys Val Ala Val Ser Pr Gly Val Gly 
355 360 365 

Phe Gly Gin Tyr Gly Glu Gly Tyr Val Arg Phe Ala Leu Val Glu Asn 
370 375 380 

Glu His Arg lie Arg Gin Ala lie Arg Gly He Arg Lys Ala Phe Arg 
3S5 . 330 395 400 

Lyp Leu Gin Lys Glu Arg Lye Leu Glu pro Glu Arg Ser Ala 
405 410 

<210> 26 
<211> 373 
<212> PRT 
<c213> Aquifex 

<400> 26 

Met Asp Arg Leu Glu Lye Val Ser Pro Phe He Val Met Asp He Leu 
15 IQ 15 

Ala Gin Ala Gin Lye Tyr Glu Asp Val V^l His Met Glu He Gly Glu 

20 25 30 

Pro Aap Leu Glu Pro Ser Pro Lys Val Met Glu Ala Leu Glu Arg Ala 
35 40 45 

Val Lys Glu Lys Thr Phe phe Tyr Thr Pro Ala Leu Gly Leu Trp Glu 
50 55 60 

Leu Arg Glu Arg He Ser Glu phe Tyr Arg Lys Lys Tyr Ser Val Glu 
65 70 75 80 

Val Ser Pro Glu Arg Val He Val Thr Thr Gly Thr Ser Gly Ala Phe 

- - B5 g Q g 5 

Leu Val Ala Tyr Ala Val Thr ^eu Aaji Ala Gly Glu Lys He lie Leu 
100 105 110 

Pro Asp Pro ser Tyr Pro Cys Tyr Lys Asn Phe Ala Tyr Leu Leu Asp 
115 120 125 

Ala Gin Pro Val Phe Val Asn Val Asp Lys Glu Thr Asa Tyr Glu Val 
130 135 140 

Arg Lye Glu Met lie Glu Asp He App Ala Lys Ala Leu His He Ser 
145 150 155 iffo 

Ser Pro Gin Asn Pro Thr Gly Thr Leu Tyr Ser Pro Glu Thr Leu Lys 
1^5 170 175 

Glu Leu Ala Glu Tyr Cye Glu Glu Lys Gly Met Tyr Phe He, Ser Aep 
ISO 165 190 

Glu lie Tyr His Gly Leu Val Tyr Glu Gly Arg Glu His Thr Ala Leu 
195 200 205 

Glu Phe ser Asp Arg Ala He Val He Aen Gly Phe Ser Lys Tyr phe 
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210 215 220 

Oys Met pro Gly Phe Arg He Gly Trp Met He Val Pr Glu Glu Leu 
225 230 235 240 

val Arg Lys Ala Glu He Val He Gin Abu Val phe He ser Ala Pro 
245 350 25S 

Thr Leu Ser Gin Tyr Ala Ala Leu Glu Ala Phe Aap Tyr Glu Tyr Leu 
260 265 270 

Glu Lye Val Arg Lys Thr Phe Glu Glu Arg Arg Abu Phe Leu Tyr Gly 
275 280 285 

Glu Leu Lys Lys Leu Phe Lye He Asp Ala Lye Pro Gin Gly Ala Phe 
290 295 300 

Tyr Val Trp Ala Aen He Ser Aep Tyr Ser Thr Asp Ser Tyr Glu Phe 
305 310 315 320 

Ala Leu Lys Leu Leu Arg Glu Ala Arg Val Ma Val Thr Pro Gly Val 
325 330 335 

Asp phe Gly Lya Asn Lys Thr Lye Glu Tyr He Arg Phe Ala Tyr Thr 
340 345 350 

Arg Lys He Glu Glu Leu Lye Glu Gly Val Glu Arg He Lye Lys Phe 
355 360 365 

Leu Glu Lya Leu Ser 
370 

■?210> 27 

<211> 453 

<212> PRT 

<213> Aquifex 



<400> 27 

Met Trp Glu Leu Asp Pro Lye Thr Leu Glu Lye Trp Asp Lys Glu Tyr 
15 10 15 

Phe Trp His Pro Phe Thr Gin Met Lys Val Tyr Arg Glu Glu Glu Aan 
20 25 30 

Leu He Phe Glu Arg Gly Glu Gly Val Tyr Leu Trp Asp He Tyr Gly 
35 40 45 

Arg Lye Tyr He Asp Ala He Ser Ser Leu Trp Cys Asn Val His Gly 
SO 55 GO 

Hie Asn His Pro Lya Leu Asn Asn Ala Val Met Lye Gin Leu Cya Lye 
65 70 75 80 

Val Ala Hie Thr Thr Thr Leu Gly Ser Ser Asn Val Pro Ala He Leu 
65 90 95 

Leu Ala Lys Lya Leu Val Glu He Ser Pro Glu Gly i«eu Aen Lye Val 
100 105 no 

Phe Tyr Ser Glu A$p Gly Ala Glu Ala val Glu He Ala He Lye Met 



Received from < > at 3/22102 2:22:56 PM [Eastern Standard Time] 



NO 399 P. 38/50 

MAR. 22. 2002 li:21RM GRAY CflRY GT 

V "' 14 



115 120 "5 

Ala Tyr Hie Tyr Trp Lya Asn Lys Gly Val Lys Gly Lys Asn val Phe 
130 135 * 40 

He Thr Leu Ser Glu Ala Tyr Hie Gly Aap Thr Val 61y Ala Val Ser 
145 150 155 1« 

val Qly Qly He aiu Leu Phe Hie Qly Thr Tyr Lys Asp Leu Leu Phe 

165 170 l 75 

Lvb Thr lie Lys Leu Pro Ser Pro Tyr Leu Tyr CyB Lye Glu Lye Tyr 
' 180 185 13° 

Gly Glu Leu Cys Pro Glu Cys Thr Ala App Leu Leu Lys Gin Leu Olu 
19S 200 205 

App He Leu Lys Ser Arg Glu App He Val Ala Val He Met Glu Ala 
210 215 220 

Gly He Gin Ala Ala Ala Gly Met Leu Pro Phe Pro Pro Gly Phe Leu 

** 235 

Met 
Phe 

260 255 270 



225 230 

fcyg Gly Val Arg Glu Leu Thr Lys Lys Tyr Asp Thr Leu Met He Val 
245 250 255 

Aep Glu val Ala Thr Gly Phe Gly Arg Thr Gly Thr Met Phe Tyr eye 



Glu Gin Glu Gly Val Ser Pro Asp phe Met Cys Leu Sly Lys Gly He 
275 2B0 285 

Thr Gly Gly Tyr Leu Pro Leu Ala Ala Thr Leu Thr Thr Aep Glu Val 
230 295 300 

Phe Asn Ala Phe Leu Gly Glu Phe Gly Glu Ala Lys HiV «» Tyr Hie 

305 310 315 



Gly His Thr Tyr Thr Gly Asn Asn Leu Ala Cys Ser Val Ala Leu Ala 

330 335 



325 



Asn Leu Glu Val Phe Glu Glu Glu Arg Thr Leu Glu Lys Leu Ola Pro 
340 345 350 

Lye He Lye Leu Leu Lye Glu Arg Leu Gin Gly phe Trp Glu Leu Lye 
355 360 365 

Hie Val Gly Asp Val Arg Gin Leu Gly Phe Met Ala Gly He Glu Leu 
37O 375 3 fi0 

Val Lys Aep Lys Qlu Lys Gly Glu Pro Phe Pro Tyr Gly Glu Arg Thr 

Gly Phe Lys Val Ala Tyr Lys Cys Arg Glu Lye Gly Val Phe Leu Arg 
405 410 415 



Pro Leu Gly Asp Val Met Val Leu Met Met Pro Leu Val lie Glu Glu 
420 425 430 

Asp Glu Met Aen Tyr Val He Asp Thr Leu Lys Trp Ala He Lys Glu 
435 440 4* 5 
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Leu Glu Lya Glu Val 
450 

<21Q> 28 

<211* 343 

<212> PRT 

<213> Aquifex 

<400> 28 

Met Thr Tyr Leu Met Asn Asn Tyr Ala Arg Leu Pro Val Lye Phe val 
15 10 15 

Arg Gly Lys Gly val Tyr Leu Tyr Asp Glu Glu Qly Lys Glu Tyr Leu 

20 25 30 

Asp Phe Val Ser Gly He Gly val Ash Ser Leu Gly His Ala Tyr Pro 
35 40 45 

Lye Leu Thr Glu Ala Leu Lye Glu Gin Val Glu Lys Leu Leu His Val 
50 55 60 

ser Asm Leu Tyr Glu Asn Pro Trp Gin Glu Glu Leu Ala His Lys Leu 
65 70 75 SO 

Val Lya Hie Phe Trp Thr Glu Gly Lye val phe Phe Ala Aen Ser Gly 
as 90 55 

Thr Glu Ser val Glu Ala Ala He Lys Leu Ala Arg Lys Tyr Trp Arg 
100 105 HO 

Asp Lys Gly Lye Aan Lya Trp Lye Phe lie Ser Phe Glu Asn Ser Pbe 
115 120 l aS 

His Gly Arg Thr Tyr Gly Ser Lei* Ser Ala Thr Gly Gin Pro Lya Phe 

_ 13 0 135 140 

His Lye Gly Phe Glu Pro Leu Val Pro Gly Phe ser Tyr Ala Lys Leu 
145 150 155 160 

Aon Asp lie Asp Ser Val Tyr Lys Leu Leu Asp Glu Glu Thr Ala Gly 
165 170 175 

He He He Glu Val He Gin Gly Glu Gly Gly Val Asn Glu Ala ser 
lflO IBB 190 

Glu Asp Phe Leu Ser Lys Leu Gin Glu He Cys Lys Glu Lys Asp val 
195 200 205 

Leu Leu He Xle Aap Glu Val Gin Thr Gly lie Gly Arg Thr Gly Glu 
210 21S 230 

Phe Tyr Ala Tyr Gin Hia Phe Apn Leu Lys Pro Asp Val He Ala Leu 
225 230 235 240 

Ala Lys Gly Leu Gly Gly Gly Val Pro He Gly Ala lie Leu Ala Arg 
245 25Q 255 

Glu Glu Val Ala Gin Ser Phe Thr Fro Gly Ser His Gly Ser Thr Phe 
260 265 270 
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Gly Gly Asn Pro Leu Ala Cys Arg Ala Gly Thr Val Val Val Asp Olu 
27S 280 285 

Val Glu Lys Leu Leu Pro His Val Arg Glu Val Gly Asn Tyr Phe Lys 
290 29S 300 

Glu Lys Leu Lys Glu Leu Gly Lys Gly Lys Val Lys Gly Arg Gly Leu 
305 310 315 

Met Leu Gly Leu Glu Leu Glu Arg Glu Cys Lys Asp Tyr Val Leu Lys 
325 330 335 

AJa Leu Glu Arg Asp Phe Ser 
340 

<210> 29 
<2\1> 399 
<:212* PRT 

<213> Asnmonifex degenaii 
<400> 29 

Met Arg Lys Leu Ala Glu Arg Ala Gin Lys Leu Ser Pro Ser Pro Thr 



10 



Leu 



Ser Val Asp Thr Lys Ala Lys Glu Leu Leu Arg Gin Gly Glu Arg 
20 25 30 

val lie Asm Phe Gly Ala Gly Glu Pro Asp Phe Asp Thr Pro Glu His 
35 40 45 

He Lys Glu Ala Ala Lys Arg Ala Leu Asp Gin Gly Phe Thr Lys Tyr 
SO 5S 60 

Thr Pro Val Ala Gly lie Leu Pro Leu Arg Glu Ala He Cys Glu Lys 

65 70 75 



neu Tyr Arg Asp Asn Gin Leu Glu Tyr ser Pro Asn Glu lie Val Val 
85 90 35 

Ser Cys Gly Ala Lys His ser lie Phe Asn Ala Leu Gin val Leu Leu 
100 105 HO 

jUp Pro Gly Asp Glu Val He He Pro Val Pro Tyr Trp Thr Ser Tyr 
115 "0 125 

Pro Glu Gin val Lys Leu Ala Gly Gly Val Pro Val Phe Val Pro Thr 
130 135 140 

Ser Pro Glu Asn Asp Phe Lys Leu Arg Pro Glu Asp Leu Arg Ala Ala 
145 ISO 155 160 

Val Thr Pro Arg Thr Arg Leu Leu lie Leu Asn Ser Pro Ala Asn Pro 
1S5 "O 175 

Thr Gly Thr Val Tyr Arg Arg Glu Glu Leu He Gly Leu Ala Glu val 
ISO 185 I 90 

Ala Leu Glu Ala Asp Leu Trp He Leu Ser Asp Glu He Tyr Glu Lys 
195 200 205 
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Leu II Tyr Asp Gly Met: Glu His Val Ser He Ala Ala Leu Asp Pro 
2}0 215 220 

Glu Val Lys Lye Arg Thr lie val val Asn Gly Val Ser Lys Ala Tyr 
225 230 235 240 

Ala wet Thr Gly Trp Arg He Gly Tyr Ala Ala Ala Pro Arg Pro He 
245 250 255 

Ala Gin Ala Met Thr Asn Leu Gin Ser Hie Ser Thr Ser Asn Pro Thr 
260 265 270 

ser val Ala Gin Ala Ala Ala Leu Ala Ala Leu Lys Gly Pro Gin Glu 
275 280 285 

Pro val Glu Asn Met Arg Arg Ala pjxe Gin wp Arg Arg Asp Phe He 
290 295 300 

Trp Gin Tyr Leu As* Ser Leu Pro Gly Val Arg cya Pro Lye Pro Leu 

305 310 3 * 5 320 

Gly Ala phe Tyr val Phe Pro Glu Val Glu Arg Ala Phe Gly Pro Pro 
325 330 335 

Ser Lys Arg Thr Gly Asn Thr Thr Ala Ser A$p Leu Ala Leu Phe Leu 

340 345 350 

Leu Glu Glu He Lys val Ala Thr Val Ala Gly Ala Ala Phe Gly Asp 
355 360 365 

Aap Arg Tyr Leu Arg Phe Ser Tyr Ala Leu Arg Leu Glu Aep He Glu 
* 370 375 380 

Glu Gly Met Gin Arg Phe Lys Glu Leu He Glu Ala Ala Leu 
385 390 395 



<210> 30 

<211> 592 

<212> PRT 

<213> AquifeX 



<400> 30 

Met eye Gly He Val Gly Tyr Val Gly Arg Asp Leu Ala Leu Pro He 
I B xo IS 

Val Leu Gly Ala Leu Glu Arg Leu Glu Tyr Arg Gly Tyr Asp Ser Ala 
20 25 30 

Gly Val Ala Leu He Glu Aap Gly Lys Leu Jle Val Glu Lys Lye Lye 
35 40 45 

Gly Lys He Arg Glu Leu Val Lys Ala Leu Trp Gly Lya Asp Tyr Lys 
50 55 60 

Ala Lye Thr Gly He Gly His Thr Arg Trp Ala Thr Hie Gly Lye Pro 

55 70 7-5 B0 

Tjir Asp Glu Asn Ala Hip Pro His Thr Aap Glu Lys Gly Glu Phe Ala 
65 90 95 
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Val Val His Asn Gly lie He Glu Abij. Tyr Leu <?lu Leu Lys Glu Glu 
100 ios no 

Leu Lys Lys Glu Gly Val Lys Phe Arg Ber qlu Thr Asp Thr Glu Val 
115 120 125 

He Ala His lieu He Ala Lys Aen Tyr Arg Gly asp Leu Leu Glu Ala 
130 135 140 

Val Leu Lya Thr Val Lys Lye Leu Lys. Gly Ala Phe Ala Phe Ala val 
145 ISO 155 160 

He Thr Val Bis Glu Pro Aen Arg &eu Tie Gly Vai Lys Gin Gly Ser 
165 170 175 

Pro Leu He Val Gly Leu Gly Glu Gly Glu Aen Phe Leu Ala Ser Asp 
ISO IBS ISO 

He Pro Ala He Leu Pro Tyr Thr Lys Lys He lie Val Leu Asp Asp 
195 200 205 

Gly Glu He Ala Asp Leu Thr Pro Asp Thr Val Abu He Tyr Asn Phe 

210 315 220 

Glu Gly Glu Pro Val Ser Lys Glu Val Net He Thr pro Trp Asp Leu 

225 230 235 240 

Val Ser Ala Glu Lys Gly Gly Phe Lys His Phe K[et Leu Lys Glu He 

245 250 255 

Tyr Glu Gin Pro Lys Ala He Asri Asp Thr Leu L,ys Gly Phe Leu Ser 

260 265 370 

Thr Glu Asp Ala He Pro Phe Lye Leu Lys Asp Phe Arg Arg Val Leu 
275 2B0 2B5 

"lie He~Ala Cys Gly Thr Ser Tyr His Ala Gly Phe "Val" Gly Lys "Tyr 
290 295 300 

Trp He Glu Arg Phe Ala Gly Val Pro Thr Glu val He Tyr Ala ser 
305 310 315 320 

Glu Phe Arg Tyr Ala Asp Val pro val ser Asp Lys Asp He Val He 
325 330 335 

Gly He Ser Gin Ser Gly Glu Thr Ala Asp Thr ItfS Phe Ala Leu Gin 
340 345 350 

Ser Ala Lys Glu Lys Gly Ala Phe Thr Val Gly Leu Val Asn Val Val 

355 360 365 

Gly Ser Ala He- Asp Arg Glu Ser Asp Phe Ser Leu His Thr His Ala 
370 375 3B0 

Gly Pro Glu He Gly Val Ala Ala Thr Lye Thr Phe Thr Ala Gin Phe 
395 390 395 400 

Thr Ala Leu Tyr Ala Leu Ser Val Arg Glu Ser Glu Glu Arg Glu Asn 
405 4^0 415 
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Leu lie Arg Leu Leu oXu Lys Val Pro Ser L u Val Glu Gin Thr Leu 
420 425 430 

Ash Thr Ala Glu Glu v a l Glu Lys Val Ala Glu Lys Tyr Met Lys Lya 

435 440 445 

Lye Aan Met Leu Tyr Leu Gly Arg Tyr Leu Asn Tyr Pro He Ala Leu 
450 455 460 

Glu Gly Ala Leu Lys Leu Lys Glu lis Ser Tyr tie sis Ala Glu Gly 
465 470 475 480 

Tyr Pro Ala Gly Glu Met Lys His Gly pro He Ala Ley He Asp Glu 

485 490 495 

Asn Met Pro Val Val val He Ala pro LyB Asp Arg Val Tyr Glu Lye 
500 SOS 51° 

lie Leu Ser As* Val Glu Glu Val Leu Ala Arg Lys Gly Arg Val He 
51S 520 S25 

Ser Val Gly Phe Lys Gly Asp Glu Thr Leu Lys Ser Lye Ser Glu Ser 
530 535 £40 

Val Met Glu He Pro Lys Ala Glu Glu Pro He Thr Pro Phe Leu Thr 
545 550 SS5 560 

val He Pro Leu Gin Leu Phe Ala Tyr Phe He Ala Ser Ly B Leu Gly 
5S5 570 575 

Leu Asp Val Asp Gin Pro Arg Aen Leu Ala Lys Thr Val Thr Val Glu 
seo 585 590 

<210> 3a 
<211> 354 
<212> PRT 
<213> Aquifex 

<4005> 31 

Met He Pro Gin Arg He Lys Glu Leu Glu Ala Tyr Lya Thr Glu val 
15 10 IS 

Thr Pro Ala Ser Val Arg Leu ser Ser Abo Glu Phe Pro Tyr Asp Phe 
20 25 30 

Pro Glu Glu He Lye Gin Arg Ala Leu Glu Glu Leu Lye Lya Val Pro 
35 40 45 

Leu Afsn Lys Tyr Pro Asp Pro Glu Ala Lys Glu Leu Lys Ala val Leu 
50 55 60 

Ala Asp Phe Phe Gly Val Lys Glu Glu Asn Leu val Leu Gly Asn Gly 
65 70 75 60 

Ser Asp Glu Leu He Tyr Tyr Leu Ser lie Ala He Gly Glu Leu Tyr 
85 90 95 

He pro val Tyr He Pro Val Pro Thr Phe Pro Met Tyr Glu He Ser 
100 105 HO 
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Ala Lys Val Leu Gly Arg Pro Leu Val Lye Val Gin Leu Asp Glu Asn 
115 3-20 125 

Phe Asp lie Asp Leu Slu Arg Ser lie Glu Leu He Glu Lye Olu Lye 
130 1 35 140 

Pro val Leu Gly Tyr Phe Ala Tyr Pro Abh Abu Pro Thr Gly Asn Leu 
14s ISO 155 16° 

Phe Ser Arg Gly Ly* He Glu Glu He Arg Apn Arg Gly Val Phe Cys 
1S5 l™ 175 

Val lie Asp Glu Ala Tyr Tyr His Tyr Ser Gly Glu Thr Phe Leu Glu 
100 IBS 190 

Asp Ala Leu Lye Arg Glu Asp Thr Val Val Leu Arg Thr Leu Ser Lys 
19 5 200 205 

He Gly Met Ala Ser Leu Arg Val Gly He Leu He Gly Lys Gly Glu 
210 21S 220 

He Val Ser Glu He A»n Lys Val Arg Leu Pro Phe Aen val Thr Tyr 
225 230 23S 240 

Pro ser Gin Val Met Ala Lya val Leu Leu Thr Glu Gly Arg Glu Phe 
245 250 255 

Leu Met Glu Lys He Gin Glu Val Val Thr Glu Arg Glu Arg wet Tyr 
2S0 265 270 

ASP Glu Met Lys Lys He Glu Gly Val Glu Val Phe Pro Ser Lys Ala 
275 260 285 

Asn Phe Leu Leu Phe Arg Thr Pro Tyr Pro Ala Hie Glu val Tyr Gin 
290 295 300 

Glu Leu Leu -Lys Arg Asp Val Leu Val Arg Asn Val Ser Tyr Met Glu 
305 310 315 320 

Gly Leu Gin Lya Cys Leu Arg Val Ser Val Gly Lys Pro Glu Glu Aen 
325 330 33S 

Asn Lys Phe Leu Glu Ala Leu Glu Glu Ser lie Lys Ser Leu Ser Ser 
340 345 3S0 

Ser Leu 



*210> 32 

<2ll> 303 

<212s. PRT 

<213> Pyrobaculum aerophilum 

<400> 32 

Met Lys Pro Tyr Ala Lys Tyr He 
1 5 

Trp Glu Asp Ala Lye He His Val 
20 



Trp Leu Asp Gly Arg He Leu Lye 
10 is 

Leu Thr Hi a Ala Leu His Tyr Gly 
25 30 
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Thr Ser He Pile Glu Gly lie Arg Gly Tyr Trp Aan Gly Aep Aen Leu 
35 40 45 

Leu Val Phe Arg Leu Glu Glu His He App Arg Met Tyr Arg Ser Ala 
50 55 60 

Lys He Leu Gly He Aen He Pro Tyr Thr Arg Glu Glu Val Arg Gin 

65 70 75 80 

Ala Val Leu Glu Thr He Lye Ala A^n JVen Phe Arg Glu Asp val Tyr 
85 90 95 

He Arg Pro Val Ala Phe Val Ala Ser Gin Thr Val Thr Leu Asp He 
100 105 110 

Arg Asn Leu Glu Val Ser Leu Ala val He Val Phe Pro Phe Gly Lys 
115 120 125 

Tyr Leu ser Pro Asn Gly He Lyp Ala Thr He Val Ser Trp Arg Arg 

130 135 140 

Val Hie Asn Thr Wet Leu Pro Val Met Ala Lys He Gly Gly He Tyr 

145 150 155 ISO 

Val Aen Ser Val Leu Ala Leu Val Glu Ala Arg Ser Arg Gly Phe Asp 
165 170 175 

Glu Ala Leu Leu Met Aep Val Agn Gly Tyr Val Val Glu Gly Ser Gly 
160 1B5 190 

Glu Aan He Phe He Val Arg Gly Gly Arg Leu phe Thr Pro Pro val 
195 200 205 

Hie Glu Ser He Leu Glu Gly He Thr Arg Aep Thr Val He Lys Leu 
210 215 220 

Ser Gly Asp val Gly Leu Arg Val Glu Glu Lye Pro He Thr Arg Glu 
225 230 235 " 240 

Glu Val Tyr Thr Ala Aep Glu Val Phe Leu Val Gly Thr Ala Ala Glu 

245 250 25S 

He Thr Pro Val Val Glu val App Gly Arg Thr He Gly Thr Gly Lys 
260 265 270 

Pro Gly pro He Thr Thr Lys He Ala Glu Leu Tyr Ser Aen val val 
275 280 285 

Arg Gly Lye Val Glu Lys Tyr Leu Asn Trp He Thr Pro Val Tyr 
290 295 300 



<210* 


33 




<211> 


52 




<212> 


DMA 




<2}3> 


Artificial 


sequence 


<220> 






<223> 


Primer for 


PCR 


<400> 


33 





ccgagaattc attaaagagg agaaattaac tatggoagtc aaagtgcggc ct 52 
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<.21Q> 34 

<3H> 31 

c212> DMA 

<213> Artificial sequence 
<220> 

<=223> Primer for PGR 

s40Q> 34 

gaaggacctt cgaaacctat tcefcaggagg c 

<210> 3S 

<:2U* 1092 

<2l2> PNA 

<213> Ammonifex degensii 
<220> 

<22l> misc_f eature 

<222> (986) . . (987) 

<223> n is any nucleotide 

c400> 35 



atggcagtca 


aagtgcggcc 


tgagctcagc 


caggtggaga 


tctaccgtcc 


cggcaaaccc 


60 


atcgaagagg 


taaagaagga 


gctggggctg gaggaggtag 


tcaagctggc 


ctccaacgag 


120 


aaccctctgg 


gaccttctcc 


caaggccgtg 


gcggcgctgg 


agggactgga 


ccactggcac 


1B0 


ctttacccag 


aaggctcaag 


ctatgagcta 


cggcaggcgc 


tgggtaagaa 


actggagata 


240 


gacccggaca 


geatcategt 


gggttgcggc 


tcaagcg^ag 


tcatccagat gctctctttg 


300 


gccctgctgg 


cgcccggcga 


cgaggtggtc 


atccctgtgc 


ctacctttcc 


ccgctatgag 


360 


cccctggcac 


ggctcatggg 


ggctaatccc 


gtaaaagttc 


ccttgaagga 


ctaccgcatc 


420 


gatgtggagg 


cagtggcceg 


ageectttce 


cceegtaeca 


agctggtcta 


cctatgcaac 


480 


eceaaeaacc 


ccaccgggac 


catcgtcacc 


cggg^gg^gg 


tggagfcggtt 


cbtggaaaag 


540 


gcgggggagg 


gggttctcac 


cgtgctggac gaggcctact 


gcgagtacgt 


gaccagcccc 


600 


gcctaccctg 


atgggctcga 


tttcctgcgc 


cggggctaca 


atgtggtggt 


gctgcgcacc 


660 


ttctccaaga 


tctacgggct 


ggccgggctg 


cgcatagggt 


acggtgtggc 


ggacagggag 


720 


ctggtggcgg 


aactgcaccg 


ggtgcgggag 


cctttcaatg 


tcagttccgc 


tgctcagata 


780 


gccgccctgg 


ccgccctgga 


^gacgaagag 


ttcgtggcgc 


tttcgcgcca 


ggtcaacgaa 


840 


gaagggaagg 


tttttctcta 


ccgagaactg gagaggcggg 


ggategeeta 


egtgeccacc 


900 


gaggccaact 


tcctactctt 


cgatgccggt 


cgggacgagc 


aggaagtatt 


tcgccggatg 


960 


ctgcgccagg 


gagtgatcat 


ccgggncggg 


gtgggttatc 


ccacccactt 


aagggtgacc 


1020 


atcggcacct 


tggaacagaa 


ccagcgcttc 


ctggaaggtt; 


tggataaggc 


tctagagctt 


1080 
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aggggggttt aa 



1092 



<310> 36 
<211> 363 
<212> PRT 

<213? hvmorxitex degensii 


















<220> 

<221> VARIANT 






















<222> (329) . . (330) 
<223> Xaa is any Ami no 


Acid 
















<400> 36 






















Met Ala Val Lys Val 

1 5 


Arg 


Pro 


Glu Leu 


Ser 
10 


Gin 


Val 


Glu 


He 


Tyr 

15 


Arg 


Pro Gly Lye Pro He 

20 


Glu 


Glu 


val Lys 
25 


Lye 


Glu 


Leu 


Gly 


Leu 
30 


Glu 


Glu 


Val Val Lys Leu Ala 
35 


Ber 


Asn 


Glu Asn 
40 


Pro 


Leu Gly 


Pro 

45 


Ser 


pro 


Lya 


Ala val Ala Ala Leu 
50 


Glu 


Gly 
55 


Leu Asp His 


Trp 


Hie 

€0 


L^u 


Tyr 


Pro 


Glu 


Glv Ser Ser Tvr Glu 
65 


Leu 
70 


Arg 


Gin Ala 


Leu 


Gly Lys 

75 


Lys 


Leu 


Glu 


He 
60 


Asn Pro Ann Set" He 
85 


lie 


Val 


Gly Cye 


Gly 

do 


Ser 


Ser 


Glu 


Val 


He 

95 


Gin 


Met Leu Ser Leu Ala 
100 


Leu 


Leu 


Ala Pro Gly 

105 


Aep 


Glu 


Val 


Val 
110 


He 


pro 


Val Pro Thr Phe Pro 
115 


Arg 


Tyr 


Glu Pro 
120 


Leu 


Ala 


Arg 


Leu 
125 


Met 


Gly 


Ala 


Asa Pro Val Lys val 
130 


Pro 


Leu 
135 


Lye Asp 


Tyr Arg 


He 
140 


Asp 


val 


Glu 


Ala 


Val Ala Arg Ala Leu 
145 


Ser 
150 


pro 


Arg Thr 


Lys 


Leu 
155 


Val 


Tyr 


Leu 


Cys 


ash 

160 


pro A$n Asn Pro Thr 
165 


Gly 


Thr 


He Val 


Thr Arg 
170 


Glu 


Glu 


Val 


Glu 
175 


Trp 


Phe Leu Glu Lyp Ala 
180 


Gly 


Glu 


Gly Val 

1B5 


Leu 


Thr 


Val 


Leu 


Aap 
190 


Glu 


Ala 


Tyr Cys Glu Tyr Val 
135 


Thr 


ser 


Pro Ala 
200 


Tyr 


Pro 


Asp 


Gly 

205 


Leu 


ASp 


Phe 


L u Arg Arg Gly Tyr 
210 


Aen 


Val 
215 


Val Val 


Leu 


Arg 


Thr 

220 


Phe 


Ser 


Lye 


He 



Tyr Gly Leu Ala Gly Leu Arg He Gly Tyr Gly Val Ala Asp Arg Glu 
225 230 235 240 
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Leu Val Ala Glu Leu Hia Arg Val Arg Glu Pro Phe Aen Val Ser Ser 
245 250 255 

Ala Ala Qln Ue Ala Ala Leu Ala Ala Leu Glu Asp Glu Glu Phe Val 
260 2S5 

Ala Leu per Arg Gin Val ten Glu Glu Gly Lye Val Phe Leu Tyr Arg 
275 200 28 5 

Glu Leu Glu Arg Arg Gly He Ala Tyr Val Pro Thr Glu Ala Aaa Phe 
290 295 300 

Leu Leu phe te P Ala Gly Arg A 0 p Glu Gin Glu Val Phe Arg Arg Met 
305 310 315 

Leu Arg Gin Gly Val lie lie Arg Xaa Gly Val Gly Tyr Pro Thr Hia 
325 350 335 

Leu Arg Val Thr He Gly Thr Leu Glu qln Asn Gin Arg Phe Leu Glu 
340 345 350 

Ala Leu Asp Lys Ala Leu Glu Leu Arg Gly Val 
355 360 

<210> 37 

<Zll> 52 

<212> DNA 

<213> Artificial sequence 
<;220> 

<223> Primer for PGR 

ccgagaattc attaaagagg agaaattaac tatgagaaaa ggacttgcaa gt 52 



<£210> 38 

<211> 31 

<2l2> DNA 

<213> Artificial sequence 
<220> 

<223> Primer for PCR 

<40Q> 38 31 
tttcgggaac ttctctagat tcctaggagg c 



<210> 39 

<311> 11B5 

<212> DNA 

<213> Aquifex 

<400> 39 

atgagaaaag gacttgcaag tagggtaagt 
accgcaaaag caaaagaatt aagggctaaa 
gaacctgact tcgacacacc cgacttcata 



cacctaaaac ctteccecae getgaccata 
ggagtggacg ttataggttt tggagcggga 
aaggaagcct gtataagggc tttaagggaa 
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ggaaagacca agtacgctce ctecgcggga ataacagagc tcagagaagc tatagctgaa 
aaactactga aagaaaacaa agttgagtae aaaccttcag agatagtcgt ttccgcagga 
gcgaaaatgg ttctcttcec eatattcatg gctatactgg acgaaggaga cgaggtttta 
etacctagcc cttaetgggt aacttacocc gaacagataa ggttcttcgg aggggttccc 
gttgaggttc cectaaagaa agagaaagga tttcaattaa gtctggaaga tgtgaaagaa 
aaggttacgg agagaacaaa agctatagte ataaftctctc cgaacaaccc cactggtgot 
gtttacgaag aggaggaact taagaaaata geggagtttt gcgtggagag gggcattttc 
ataatttccg atgagtgcta tgagtaette gtttacggtg atgeaaaatt tgttagccct 
goctctttcfc oggatgaagt aaagaaeata accttcacgg taaacgcctt ttcgaagagc 
tattccatga ctggttggcg aataggttat gtagcgtgca ccgaagagta cgcaaaagtg 
atagcgagtc ttaacagcca gagtgtttee aacgpcacca cctttgccca gtatggaget 
cttgaggcct tgaaaaatcc aaagtetaaa gattfctgtaa acgaaatgag aaatgctttt 
gaaaggagaa gggataegge tgtagaagag ctttctaaaa ttccaggtat ggatgtggta 
aaacccgaag gtgcctttta catatttccg gacttetccg cttacgctga gaaactgggt 
ggtgatgtga aactctcgga gttccttctg gaaaaggcta aggttgcggt ggtccccggt 
tcggccttcg gagctccogg atttttgagg ctttcttacg ccctttccga ggaaagaetc 
gttgagggta taaggagaat aaagaaagee ettgaagaga tetaa 



240 
300 
360 
420 
460 
540 
600 
660 
720 
7B0 
840 
900 
960 
1020 
1090 
1140 
1185 



<210> 40 

«211* 394 - - - - ■ - - ------ 

<;212> PRT 

<213> Aquifex 

*400:> 40 

Met Arg Lya Gly Leu Ala Ser Arg Val Ser Pie Leu Lye Pra Ser pro 
I S 10 15 

Thr Lew Thr He Thr Ala Lya Ala Lye Glu Leu Arg Ala Lys Gly Val 
20 25 3° 

Asp Val He Gly Phe Sly Ala Gly Glu Pro Asp Phe Asp Thr Pro Asp 
35 40 *5 

Phe He Lys Glu Ala Cys tie Arg Ala Leu Arg Glu Gly Lye Thr Lys 



50 



55 



60 



Tyr Ala Pro Ser Ala Gly He Pro Glu Leu Arg Glu Ala He Ala Glu 
65 70 75 

Lys Leu Leu Lye Glu Aan Lye Val Glu Tyr Lys Pro Ser Glu He Val 
85 90 95 

Val Ser Ala Gly Ala Lys Met Val Leu Phe Leu lie Phe Met Ala He 
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10O 



105 



110 



Leu Asp Glu Gly Asp Glu Val Leu Leu Pro ser Pro Tyr Trp val Thr 
115 130 135 

Tyr Pro Glu Gin lie Arg Phe Phe Gly Qly Val Pro Val Glu Val Pro 

140 



130 



135 



Leu Lys Lys Glu Lys Gly Phe Gin Leu Ser I.au Gin Asp Val Lys Glu 
145 ISO 155 "0 

Lys Val Thr Glu Arg Thr Lys Ala He Val He Aen Ser Pro A*n Asa 



165 



170 



Pro Thr Gly Ala Val Tyr Glu Glu Glu Glu Leu Lys Lys He Ala Glu 
180 165 190 

Pbe Cys Val Glu Arg Gly He Phe He He Ser Asp Glu Cye Tyr Qlu 
195 200 205 

tyr Pbe val Tyr Gly Asp Ala Lys Phe Val ser Pro Ala Ser Phe Ser 
210 315 220 

Asp Glu Val Lys Aon He Thr Phe Thr Val Asn Ala Phe Ser Lys Ser 

225 230 235 240 

Tyr Ser Met Thr Gly Trp Arg He Gly Tyr Val Ala Cys Pro Glu Glu 



245 



250 



Tvr Ala Lys Val He Ala Ser Leu Aen Ser Gin Ser Val Ser Asn Val 
260 2.65 270 

Thr Thr Phe Ala Gin Tyr Gly Ala Leu Glu Ala. Leu Lys Asn Pro Lys 
275 280 285 

Ser Lys Ap P Phe Val Asn Glu Met Arg Abu Ala Phe Glu Arg Arg Arg 

230 255 300 

Asp Thr Ala val Glu Glu Leu Ser Lys He Pro Gly Met Asp Val val 

- -Jin 31B 320 



305 



310 



Lye Pro Glu Gly Ala Phe Tyr lie Phe Pro Asp Pbe ser Ala Tyr Ala 



325 



330 



Qlu Lys Leu Gly Qly Aep Val Lya Leu Ser Qlu Phe Leu Leu Glu Lye 
340 345 350 

Ala Lys Val Ala Val Val Pro Gly ser Ala Phe Gly Ala Pro Gly Phe 



355 



360 



365 



teu Arg Leu Ser Tyr Ala Leu Ser Glu Glu Arg Leu Val Glu Gly He 
370 375 360 

Arg Arg lie Lys Lys Ala Leu Glu Glu He 
3fi5 390 
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